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2. 制备了三元钕配合物[Nd(TTA)3(TPPO)2]，将其掺杂到聚合物 SU-8 中，对
配体材料和掺杂后的薄膜的吸收光谱和荧光发射谱进行了测量，在 1060nm 波长
处光致发光光谱的荧光半高宽为 25nm；采用 Judd-Ofelt 理论计算，  得到
Nd(TTA)3(TPPO)2/SU-8 材料中 Nd











































































    Rare-earth-doped optical waveguide amplifier is an important optical device for 
making up the signal loss in optical communication device. The traditional solid 
materials like rare-earth-doped inorganic crystals and glasses are restricted 
applications in optical waveguide device with the high cost, poor heat dispersion and 
hard to be integrated. However, Organic materials have potential to be the core 
material in optical waveguide amplifier due to their properties such as easy fabrication, 
low cost and compatible with silicon substrate. In this article, to overcome the 
insolubility problem between inorganic rare-earth salts in organic material, we 
fabricated the LaF3:Nd nanoparticles and ternary complexes of Nd(TTA)3(TPPO)2, 
and doped them into SU-8 polymer. Their optical properties were observed. The rate 
equations and power propagation equations was used to simulate the Nd
3+
-doped 
polymer waveguide amplifier’s performance of the gain. And we also done much 
work in the fabrication of the waveguide. 
The main tasks as follows: 
1. We had synthesized the LaF3:Nd nanoparticles using the oleic Acid-modified 
method. Its dispersion and morphology were characterized by transmission electron 
microscopy. The nanoparticles were doped into the SU-8 for core material. We got the 
absorption spectrum and near-infrared photoluminescence spectrum of the powder. 
The full width at half maximum(FWHM) of the emission spectrum is 45nm at 
1060nm. 
2. The ternary neodymium complex[Nd(TTA)3(TPPO)2] was prepared, and was 
doped into the SU-8. The absorption and photoluminescence spectra of the active 
material was measured. The FWHM of the emission spectrum is 25nm at 1065nm. 
The Judd-Ofelt theory is used to analyses the sample of Nd(TTA)3(TPPO)2/SU-8, the 
calculated radiative lifetime of metastable state 4 3/2F  of Nd
3+
 is 255.2 μs. We used 
the fundamental rate equations and power propagation equations to simulate the gain 
factors of the active material excited at 800nm, the gain is 5.25dB on a 3cm long 
waveguide. The relationships between the gain and Nd
3+
 concentration , pump and 
signal absorption cross-sections, overlapping factor, metastable state lifetime was 
analysed. 
















spin-coating, steaming aluminum, photolithography, reactive ion etching method(RIE). 
The shape of waveguides showed smooth under scanning electron microscopy(SEM). 
A coupling test system was constructed for optical waveguide. In receiving end, A 
spot was obtained after the light was coupled into the waveguide, that means the 
waveguide have excellent properties. 
    Keywords: Nd
3+
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